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B03M05KH0CTH OU,EHKH 

BHPYJIEHTHOCTH IRTAMMOB LEISHMANIA TROPICA MAJOR 
B OnbITAX IN VITRO 

B. A. Cepe6pnKOB, III. HacwpoB, K. A. lOcynoB, 

H. T. POKOTHH H B. J(. KaJIJIHHHKOBa 

y36eKCKHH HHCTHTyT MeflHU.HHCKOii napa3HTOJIOrHH, 

Ka(J)effpa o6in;eH rarneHLi AcTpaxaHCKoro MeflHpHHCKoro HHCTHTyTa 
h Ka$e^pa AHTOJiorim h rncTOJiorira MocKOBcnoro ymiBepcHTeTa 

Ha OCHOBaHHH pHTOXHMHHeCKOH XapaKTepHCTHKH npOMaCTHrOT JieH- 
IIIMaHHH H HX $H3HOJIOrHHeCKHX 0 C 06 eHH 0 CTefl ((J)aKTOpOB naTOreHHOCTH) 
npe^npHHHTa nontiTKa blihchhtb bo3mojkhoctb onpeAeJiemm BHpyjieHTHOCTH 
niTaMMOB L. tropica major b ontiTax in vitro. 

BnpyjieHTHOCTb naToreHHLix MHKpoopraHH3MOB, b tom nncjie h npocTeii- 
ihhx, oSbihho ycTaHaBjiHBaeTcn nyTeM 3apameHHH bochphhmhhbbix }khbot- 
hbix. MHorAa Sojibman ,n;jiHTejibHOCTb bthx omiTOB 3aAepmHBaeT hchojib3o- 
BaHne HcnbiTyeMbix mTaMMOB b HCCjie^OBaTejibCKHX h npaKTHnecKHX n;ejiHX. 
TaK, B HaCTHOCTH, 06 CTOHT C HCnbITaHHeM BHpyjieHTHOCTH mTaMMOB 

Leishmania tropica major npn OT 6 ope hx ^jih npnroTOBjieHHH npHBHBon- 
Horo MaTepnajia. CorjiacHo npHHHTOH npaKTHKe, npnroAHbiMH rjw 3toh ijejiH 
npH3HaioTCH mTaMMbi, 3apamaioiAHe He MeHee 80% 6 ejibix Mbimen h 90% ao 6 - 
poBOJibn;eB npn HHKySaipra 1—3 He^ejin, HacTynjieHHH H3T>H3BjieHHH He 
no3me 6 He,o;ejib h 3aBepmeHHH 3amHBjieHHH He no3me 3—5 MecnijeB ot mo- 
MeHTa npHBHBKH. IIpH 3THX yCJIOBHHX 3aKJIIOHeHHe O BHpyjieHTHOCTH IHTaMMa 
h ero npnroAHOCTH a«m npHBHBOK mojkct 6 biTb c^ejiaHo tojibko nepe3 4— 
6 MecmjeB ot Hanajia HCHbiTaHHH. 

Ilpn KyjibTHBHpoBaHHH Ha HCKyccTBeHHbix cpe^ax BnpyjieHTHOCTb mTaMMOB 
L. tropica major nacTO yTpaHHBaeTCH oneHb CKopo (yme Ha pamrax nacca- 
max), paHbme, ne m bo3mojkho nojiyneHne oTBeTa 06 hx BHpyjieHTHOCTH. 
9 to He pa3 cjiymnjio npHHHHoii Hey^an npn npoBe^eHHH MaccoBbix npoTHBO- 
jieiimMaHH03Hbix npHBHBOK (BejioBa, 1964; Poahkhh h a p., 1965) h 3aTpyA- 
HneT 6 opb 6 y c kohoibim jieiimMaHH030M b onarax, r^e no MecTHbiM ycjioBHHM 
HCTpeSjieHne pe3epByapoB h nepeHocHHKOB 6ojie3HH He MomeT a&tb cToimoro 
3$$eKTa, h MaccoBbie npoTHBOJieHmMaHH03Hbie npHBHBKH BbicTynaioT b pojin 
ocHOBHoro $aKTopa 3am,HTbi HacejieHHH (Cepe 6 pnKOB h AP-> 1968). HeyAann 
MomHo 6 bijio 6 bi npeAynpemAaTb, ecjin 6 bi 6 biJia B03M0mH0CTb KOHTpojrapo- 
BaTb BnpyjieHTHOCTb KamAoii nocjieAyioin,eH reHepaipra npHBHBOHHoro mraMMa. 

Mbi nocTaBHJiH nepeA co 6 oh 3 aAany bbihchhtb npHHn;HnHajibHyio B03Mom- 
hoctb oijeHKH ypoBHH BHpyjieHTHOCTH KamAoii AaHHoii reHepaipra mTaMMOB 
L. tropica major b HenpoAOJimHTejibHbix omiTax in vitro. Mbi npeAnojiarajin, 
hto OTAejibHbie $aKTopbi naToremiocTH hjih ocoSchhocth ijHTOXHMHHecKOH 
xapaKTepncTHKH napa3HTa b KyjibType yAacTcn Hcnojib30BaTb b KanecTBe 
HHAHKaTOpOB BHpyjieHTHOCTH mTaMMOB. fljIH H3yneHHH 6bIJIO OTo6paHO 
47 mTaMMOB L. tropica major pa3Horo npoHCxomACHHH (ot 6 ojibhbix jiioach — 
20, ot npHBHTbix — 16, ot 3KcnepHMeHTajibH0 *3apameHHbix 6ejibix MbimeH — 
6, ot 6ojibmoH necnaHKH — 1, ot mockhtob — 4) h pa3Horo ypoBHH Bnpy- 
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JieHTHOCTH (BBICOKOBHpyJieHTHLIX — 36, C OCJiaOjieHHOH BHpyjieHTHOCTLK) — 
10, aBHpyJieHTHBIH — 1). BBICOKOBHpyJieHTHBIMH MBI CHHTaeM mTaMMBI, 3a- 
pamaionpie He MeHee 80% 6ejn>ix MBimen npn ^jiHTejiBHocTH HHKySapnH 
AByx MecnpeB (KejiJiHHa, 1967; Hh, 1969). HapajuiejiBHo H3ynajracB 6 He- 
naToreHHBix (ajih MJieKonnTaion^Hx) nrraMMOB, BBi^ejieHHBix ot mockhtob (4) 
h nacmiHCKoro reKKOHa (2). 

CpeAH (JmKTopoB naToreHHocTH HaMH H3ynajracB (no o6m 1 enpHHHTBiM 
b MHKpoSHOJiorHnecKHX HCCJie^oBaHHHX MeTO^HKaM) rnajiypoHHAa3a no 
MaK-RjinHy b MOAH^HKaipm Cmhphoboh (1951), (|)h6phhojih3hh no Bayap— 
CMopoftHHpeBy, onncaHHon KBamnnHon (1960), njia3MOKoaryjia3a no Bbitoa- 
nnKOBy (1950), (jrnKTop pacnpocTpaHeHnn, He H^eHTH^HBin rnajiypoHHAa3e 
no TapaTopnHon (1947), n ^epMOHeKpoTOKCHH — BHyTpnKomHBiM mctoaom. 
,H,jih ncnBiTaHHH 6pajincB nyjiBTypBi npoMacTnroT L. tropica major , npomeA- 
mnx nocjie BBi^ejieHnn ot HCTOHHHKa, ot 2 ao 114 naccameii Ha cpe^e NNN 
c o6oram,aK)in;eH ^kh^koctbio (no IHeBneHKo, 1927). UlTaMMBi, naccnpoBaHHBie 
Bcero oahh pa3, He ncnBiTBiBajiHCB, Tan nan nocjie oAHonpaTHoro naccnpoBa- 
hhh He y^aBajiocB nojiyraTB nncTyio nyjiBTypy napa3HTa. HcnBiTBiBajincB 
nyjiBTypBi, BBipani,eHHBie npn 22—23° b Tenemie 6 — 25 cyTOK, CMBiTBie 0.6% 
pacTBopoM xjiopncToro HaTpnn, coAepmanpie ot 100 tbic. ao 200 mjih npo- 
MacraroT b 1 mji. ,I],jih nojiynemiH HanSojiee rycTBix B3Becen CMBiTyio KyjiB- 
Typy peHTpH^yrnpoBajiH npn 3100 — 3900 Xg b Tenemie 4 mhh. (no IU,eTKHHy 
h lOcynoBy, 1969), hto no3BOJinjio nojiynaTB b oca^ne 85 — 95% napa3HTOB, 
coxpaHHBmHX xapaKTepHyio Mop(j)OJiormo h noABHmHocTB. KamAan B3BecB 
nepeA HcnBiTamieM npoBepnjiacB no oSbihhoh MeTOAHKe Ha OTcyTCTBne nocTo- 
POHHHX MHKpOOpraHH3MOB. 

HcnBiTaHHio Ha npncyTCTBHe rnajiypoHHAa3Bi Bee H3ynaBmHecH nrraMMBi 
6bijih no^BeprHyTBi b 236 onBiTax, b kotopbix, npoMe rycTOTBi B3Becn, BapBH- 
pOBaJIHCB ^JIHTeJIBHOCTB KOHTaKTa C THaJiypOHOBOH KHCJIOTOH OT 15 MHH. 
AO 2 cyTOK, TeMnepaTypa HHKySnpoBaHHH CMecn ot 22 ao 37° h pH cpeABi 
ot 5.0 ao 10.0. HcnBiTBiBajiocB TaKme AoSaBjiemie b cpeAy cycneHAnpoBamiH 
pa3HBix KOJinnecTB xjiopncToro HaTpnn, xjiopncToro KajiBpHH, xjiopncToro 
KajiHH h cpeABi XaHKca. Hh b oahom cjiynae He 6bijio oSHapymem) npncyTCT- 
bhh a&> ne cjieAOB rnajiypoHHAa3Bi b KyjiBType. 

B 240 onBiTax, b kotopbix BapBnpoBajin rycTOTy B3Becn, B03pacT KyjiB- 
TypBi h A^iHTejiBHocTB KOHTaKTa c njia3MOH, H3ynaeMBie mTaMMBi 6bijih hc- 
nBITaHBI Ha npHCyTCTBHe (fm6pHHOJIH3HHa. MHTeHCHBHOCTB (J)H6pHHOJIH3HCa 
opeHHBajiacB no neTBipexKpecTOBOH cncTeMe. OKa3ajiocB, hto (J>h6phhojihth- 
necKyio aKTHBHocTB o6HapymHBaiOT tojibko BBicoKOBnpyjieHTHBie mTaMMBi, 
npnneM He Bee (14 H3 36). YcTaHOBjieHa oSparaan 3aBHCHM0CTB MemAy Hajm- 

HHeM H ypOBHeM (^HSpHHOJIHTHHeCKOH aKTHBHOCTH, C OAHOH CTOpOHBI, H AJIH- 
TejiBHocTBio naccHpoBaHHH mTaMMa Ha cpeAe NNN — c Apyron (Ta6ji. 1). 
Pe3KO BBipameHHaH (JmSpHHOJniTHHeCKaH aKTHBHOCTB y BBICOKOBHpyJieHTHBIX 
mTaMMOB o6Hapy>KHBajiacB He no3AHee, ne m nocjie 3 naccameii, a nocjie 20-ro 
naccama ee coxpaHHJin jihhib eAHHHHHBie mTaMMBi. HanSojiee neTKne pe- 
3yjiBTaTBi noJiynajincB npn nojiB30BaHHH B3BecBio rycTOTOH 10— 50 mjih npo- 
MaCTHTOT B 1 MJI. npH B03paCTe KyjIBTypBI 6 — 7 cyTOK H HHKy6npOBaHHH 
CMecn KyjiBTypBi c njia3MOH npn 37° b Tenemie 3 cyTOK. KaK npaBHjio, (J)h6- 
Phhojih3hc HacTynaji tcm SBiCTpee, ne m BBime 6Buia khtchchehoctb peampm. 

B cnepnajiBHOH cepnn ohbitob mbi bbihchhjih, hto BBicoKOBnpyjieHTHBie 
mTaMMBi L . tropica major , yTpaTHBmne (JmSpHHOJiHTHHecKyio aKTHBHocTB, 
3aKOHOMepHo BoccTaHaBjiHBaiOT ee nocjie 2—5 naccameii Ha SejiBix MBimax. 

Ha HajiHnne njia3MOKoaryjia3Bi H3ynaeMBie mTaMMBi 6bijih HcnBiTaHBi 
b 240 onBiTax, b kotopbix BapBnpoBajiHCB Te me ycjiOBHH, hto h npn ncmiTa- 
hhh Ha (J)h6phhojih3hh. HanSojiee neTKne pe3yjiBTaTBi nojiynajracB npn Tex me 
ycjioBHHX onBiTa, hto h npn ncnBiTamm Ha $h6phhojih3hh. CpeAH 36 bbicoko- 
BnpyjieHTHBix mTaMMOB njia3MOKoaryjia3a ofeapyrneHa y 20, cpeAH 11 nrraM- 
MOB C OCJiaSjieHHOH BHpyJieHTHOCTBIO H aBHpyJieHTHBIX — y 3, cpeAH 6 mTaM¬ 
MOB HenaToreHHBix jienmMaHHH — y 3. B rpynne BBicoKOBnpyjieHTHBix mTaM¬ 
MOB oTMeneHa oSpaTHan 3aBHCHMOCTB MemAy HajinraeM h BBipameHHocTBio 
njia3MOKoaryjiHpyioin l eH chocoShocth, c oahoh ctopohbi, h a^htojibhoctbio 
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T a 6 ji n n; a 1 

Pacnpeflejiemie BbicoKOBitpyjieHTHWx 
niTaMMOB L. tropica major , npomeA- 
iiihx pa3Hoe KOJiH^ecTBo naccaaceii Ha 
cpe^e NNN, no ypoBHio (J)ii6piiHOJiiiTii- 

HeCKOH aKTIIBHOCTII 


T a 6 ji h a 2 

HacTOTa o()HapyjKeHiiH njia3MOKoaryjin- 
pyjomnx cbohctb y niTaMMOB jieifinMaHiiii 
B 3aBIICIIMOCTII OT HX BltpyjieHTHOCTH 
n ^jiiiTejibHocTii nacciipoBaHiia Ha 


Kojihhgctbo 

naccaweii 


PacnpenejieHne niTaMMOB 
no ypoBHio $h6phho- 
JIHTHneCKOH aKTHBIIOCTH 


++ +++ +++f 


2-3 8 2 1 

4—10 13 10 2 1 

11-20 10 6 1 3 

21 h 6ojiee 5 4 1 


Bcero 

niTaMMOB 36 22 4 


cpe^e NNN 

Hhcjio 

naccaHteii 

HTraMMbi L. tropica 
major 

BbICOKO- cJia6o- 

BnpyjieHT- BnpyjieHT- 
Hbie Hbie 

IIlTaMMbI 

HenaTO- 

reHHbix 

jieilniMa- 

HHH 


16 


Meiibine 10 

24 

— 


4 0 


Ot 10 ao 30 

TO 2 

— 


4 

3 

30 h 6ojibine 

2 9 

6 

Bcero 

20 4 

3 

niTaMMOB 

36 11 

6 


KyJILTHBHpOBaHHH DITaMMOB Ha Cpe^e 

NNN — c npvroii (Ta6ji. 2). OnHaKO n P 0M «’ a H»e. 3HaMeHa-re.nb - <mcjio 

v ^ H3yneHHbix niTaMMOB, nncjiMTejib — H3 hhx o6Ha- 

CJiaDOBHpyjieHTHLie H JI.diTKQ HenaTOreH- pyrnmin njia3MOKoaryjmpyiomiie CBoiiCTBa. 

HLie mTaMMLi o6HapymHBajiH njia3MO- 

Koaryjrapyiom,He CBOHCTBa h nocjie oneHL AJiHTejiLHoro (63—108 naccamen) 
naccnpoBaHHH Ha cpe,Ae NNN. 

Ha HajiHHne (JmKTopa pacnpocTpaHeHHH, He haghthhhoto rnajiypoHHAa3e, 
H3ynaeMLie mTaMMLi 6 lijih ncnLiTaHLi b 183 omaTax, b kotoplix 6lijio ncnojiL- 
30BaH0 87 KpojiHKOB. BLipamemiocTL (fmKTopa opeHHBajiacL no BejiHHHHe 
K03$$Hu;HeHTa ^H$$y3HH — cooTHomeHHio njiom,aAH 3 oh pacnpocTpaHeHHH 
b Home KpojiHKa KpacKH b cMecn e KyjiLTypon h b (JnmHOJiorHnecKOM pac- 
TBope. OKa3ajiocL, hto $aKTopoM pacnpocTpaHeHHH oGjia^aiOT Bee H3yneHHLie 
mTaMMLi nan L. tropica major , Tan h HenaToreHHLix jienmMaHHH, h hto Bejin- 
HHHa K03$$Hu;HeHTa ^H(|)$y3HH He KoppejinpyeT hh c ypoBHeM BnpyjieHTHo- 
cth mTaMMOB, hh c ^jiHTejiLHocTLio hx naccnpoBaHHH Ha cpe^e NNN. 

Ha HajiHHne agpmotokchhob H3ynaeMLie mTaMMLi 6 lijih ncnLiTaHLi b 183 
omiTax Ha 87 KpojiHKax. Hapn^y c AepMOHeKporanecKHM 3$$eKTOM (pa3- 
BHTne rnnepeMHH h HH(|)HJiLTpaTa c HeKpoTH3an;HeH koiki b MecTe BBeApHHH 
KyjILTypLl) yHHTLIBajICH H AepMOTOKCHHeCKHH (tOJILKO rnnepeMHH H HH^HJILT- 
paT 6e3 HeKpoTH3au;HH). ^epMOTOKcnnecKHH 3$(|)eKT oSHapynauiH Bee hchli- 
TaHHLie mTaMMLi, xoth y BLicoKOBHpyjieHTHLix oh 6liji 6ojiee BLipameH (6 ojil- 
mne pa3MepLi 3 oh rnnepeMHH). J],epMOHeKpoTHHecKHH 3$$eKT oSHapynauiH 
TOJILKO BHpyJieHTHLie mTaMMLi; epe^H BLicoKOBHpyjieHTHLix — 18 H3 36, 
cpe,u;H mTaMMOB c ocjia6jieHHon BnpyjieHTHocTLio — 3 H3 10. no Mepe yBe- 
JIHHeHHH flJMTeJILHOCTH KyJILTHBHpOBaHHH mTaMMOB Ha Cpe^e NNN HX flepMO- 
HeKpTHnecKHe cBOHCTBa nocTeneHHO yracaioT; nocjie 26 naccameii ohh He 06- 
HapymHBajiHCL hh pa3y. 

^jih H3yneHHH pHTOxHMHnecKOH xapaKTepncTHKH mTaMMOB L. tropica 
major nepBOHanajiLHo 6 lijio OToSpaHo 6 mTaMMOB pa3Horo nponcxo>K,i],eHHH 
h BnpyjieHTHocTH, KOTopLie 6 lijih HCCJieflOBaHLi npeHMym,ecTBeHHo b $a3e 
jiorapn^MHHecKoro pocTa Ha cpe^e NNN npn noMonp: 9 pHTOXHMHnecKHX 
peaKipm: Ha Ae30KCHpH6oHyKJieHHOByio KHCJioTy (peaKipm CPejiLreHa), pn6o- 
HyKJienHOBLie khcjiotli (no Bpame), oSnpiH SejioK (no M33 hh), SH, coftepma- 
npie 6ejiKH (no BapHeTTy h 3ejinrMaHy), OKpamHBaeMocTL HHycoM 3ejieHLiM 
Ha mhtoxohaphh, n;HTOxpoMOKCHAa3y (no Myr), HAJ\ —H-AHa$opa3y (c Heo- 
TeTpa30JineM no BeKKepy), nepoKCHAa3y (6eH3HAHHOBLiM mctoaom) h th- 
ctohli. KpoMe Toro, 7 mTaMMOB L. tropica major c pa3HLiM ypoBHeM BnpyjieHT- 
hocth h 3 nrraMMa HenaToreHHLix JienmMaHHH 6 lijih H3yneHLi c noMom,Lio 
peaKpHH Ha PHK, mhtoxohaphh h pHTOxpoMOKCHAa3y. ^eTajiLHLie pe3yjiL- 
Tara pHTOXHMHnecKoro HCCJieAOBaHHH npoMacTnroT L. tropica major yme ny6- 
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jiHKOBajracb HaMH (KajuiHHHKOBa h HactipoB, 1972). 3^ecb otmgthm tojibko, 

HTO HH O^Ha H3 IipHMeHeHHLIX IJHTOXHMHHeCKHX peaKipiH He n03B0JIHJia BLI- 
HBHTB HeTKHX pa3JIHHHH Me>K^y BBICOKOBHpyJieHTHLIMH H CJiaSoBHpyJieHTHBIMH 
HJIH aBHpyJieHTHBIMH HITaMMaMH. Mo>KHO 6bIJIO OTMeTHTB TOJIBKO HeKOTOpoe 
ycHJieHne onpanniBaeMocTH napa3HTOB HHycoM 3ejieHBiM c yTpaTOH nrraM- 
MaMH BHpyjieHTHOCTH. 

TaKHM o6pa30M, eAHHCTBeHHBIM Ha^e>KHBIM HH^HKaTOpOM BBICOKOH BHpy¬ 
jieHTHOCTH nrraMMOB L. tropica major 0Ka3ajiacB chocoShoctb k o6pa30BaHHio 
$H6pHHOJiH3HHa. IIpaBAa, b OT^ejiBHLix cjiynanx h BBicoKOBnpyjieHTHBie 
mTaMMBi He oSjia^aiOT 9 toh chocoShoctbio. 3aTO y niTaMMOB c ocjiaSjieHHon 
hjih yTpaneHHOH BnpyjieHTHocTBio OHa HHKor^a He oSHapynuiBaeTCH. 

B ^ajiBHeihneM HeoSxoAHMo H3yneHHe 3aK0H0MepH0CTen, c kotopbimh 
CBH 3aHa yTpaTa h BoccTaHOBjieHne ^nSpHHOJiHTHHecKHX cbohctb jieihnMaHHH, 
hto6bi peKOMeH,u;yeMBiH mctokohtpojih npHBHBOHHoro MaTepnajia Mor 6 bitb 
ycoBepmeHCTBOBaH. 
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ON THE POSSIBILITY OF EVALUATING THE VIRULENCE 
OF THE STRAINS OF LEISHMANIA TROPICA MAJOR 
IN THE TESTS IN VITRO 

V. A. Serebrjakov, F. Sh. Nasyrov, K. A. Yusupov, 

I. T. Rokotjan and V. D. Kallinikova 

SUMMARY 

An attempt was made to determine the virulence of the strains of L. tropica major 
by using their cytochemical characteristics or their physiologal properties (pathogenicity 
factors) in culture. The ability to form fibrinolysin is the only reliable indicator of high 
virulence of the strains of L. tropica major. Rapid determination of the fibrinolytic acti¬ 
vity allows to watch the virulence of every subsuquent generation of the strains. The 
authors consider this test a possible criterion of selection of cultures for preparation of 
vaccination material in the prophylaxis of cutaneous leishmaniosis. 



